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UNITED STATES PATENT OFFICE.

HENRY COLBECK MICHELL, OF LONDON, ENGLAND.

W ANLEACTURE OF FLAKE MICA FROM WICA PLATES, CRYSTALS, OR NODULES. -

o, 8312,404.

. Specification of Letters Patent.

 Application filed October 8,180%. Sorial No. 77,087,

To all whom UF TRAY CONCETT:
Be it known that 1, HENRY _

MicEELL, a subject of the King of (Great

Britain, residing at London, England, have

invented certain new and useful Improve-

ments in the Manufscture of Flake Mica from

Mica Plates, Crystals, or Nodules, of which

*

the following is a specification.

This invention has reference to the manu-

facture in a cheaper and more advantageous

msanner than herstofore of flake mica from

mica plates, crystals, or nodules, (hereinaf-.
ter called ‘‘mica plates,””) more particularly

from mica plates that are of too small a size

“or of too inferior a quality for the production

therefrom of sheet-mica of the size and qual-

ity ordinarily required in commerce for elec-
~trical and other purposes. Kor thls purpose
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the mice plates are treated in the improved

manner and by the means hereinafter de-

seribed with reference to and shown in the
accompanying illustrative drawings, where-

1n-- : |
Higure 1" shows

taining mica plates to ‘be treated can be
raised to a sufficient height to admit of the
said mica plates being delivered to the chute
of the first set of bending-rolls. Fig. 2 shows
in side elevation a chute with the ﬁrst set of

bending-rolls-and an inclined conveyer and’

horizontal carrier whereby the mica plates

after passing through the said first set of

rolls can be raised and delivered to a second
set of bending-rolls. I¥ig. 3 shows in cross-

section and to a larger scale than Kig. 2 one of -

the pairs of bending-rolls shown in that fig-
ure. Fig. 4 is a stmilar view to Kig. 2, show-
ing a chute with a seconll set of bending-rolls
and an upwardly-inclined conveyer and lat-

eral chute. - Iig. 5 shows, partly in side ele-
vation and partiy in longitudindl vertical

section, another chute with a third set of
bending - rolls, an upwardly - inelined con-
veyer, and splitting and separating mechan-
ism whereby the mica plates can, after being

subjected to a preliminary bending treat-

ment, be split so as to detach the laming

composing such mica plates more or less

from each other and separate the micaflakes
from insufliciently - split portions -of the
plates. Fig. 6 is 2 plan showing how appa-

ratus of the kind shown in Figs. 1 to 5, in- |
clusive, can conveniently he arranged for

causing the material to be treated after being

way

yws in side elevation an in-
clined way and means whereby & wagon ¢on-

flakes of mica shall : become loosenéd or
‘separated from each other. "CUonveniently

1 set of rolls to pass sutomaticslly through the
COLBECK |

several portions of apparatus, the said figure

also showing means for return_inﬁa,rtly—split
{ mica plates to some of the bend:
further treatment. Fig. 7 shows in plan a

modified form of bending-reil. .-
According to this invention the mica plates,

| preferably after being first tthoroughu}g/ dried,

as by spreading them over a large surface in &

temperature to expel all moisture, are sub-
jected to a preliminary opening ot lcosening

g-rolls for

Pateﬁted'{}ct. <2, 1508,

6o

65

drying-room heated to a sufficiently high.

treatment whereby the laminse of mica are

more or less separated from each other. - For

this purpose the mica plates areraised—as, for
example, by & wagon a drawn up an inclined
by cord-and-pulley tackle e—and al-
lowed to fall down an inclined chute or way d,
gravity between a pair of .
tolls ¢, that are of the full width of the chute

M ' . r
Fig. 2, and pass by

79
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and are formed with corrugated peripheries,

the grooves f and alternate ridges g being ar-
"l ranged longitudinally of ‘the rolls and so
formed, as shown.in Fig. 3, that the ridges ¢
“on one rol will fit loosely in the grooves fin

the opposite toll of the pair. The pair of

S5

rolls ¢ are pressed together by springs F'and =

are. so arranged and set that when the mica

plates fall between them such plates will be

firmly gripped between the rolis, in passihg
between which they will be subjected to & =
| bending action whereby the edges of the

mica laming composing the miea plates will

he more or less loosened and partly separated.
from each other. The mica plates may pass
in succession through several pairs of spring-.
pressed corrugated rolls e of the kind de-

3 .

90 .

scribed, constituting a set of rolls; in order to . -

increase the extent to which the laminse or

95 '.i_f :

there may be three pairs of spring-pressed

rolls in the set, as in thé examiple shown
in Fig. 2, the grooves f hdaving a pitch of
‘about one and a quarter inches'and a depth

100

of about three-quarters of an inch, each - pair . .

of rolls being pressed-together with suflicient, "

force to insure that the mica plates in pass-

ing between them shall become bent to'a con-~

siderable extent. Thé mica plates after be-

ing thus treated are again raised, as by an

endless conveyer %, Fig. 2, upon which they
fall from the last pair o% rolls ¢ and are caused
to fall by gravity into another chute m, ¥ig.
4. through which they are fed between one or

105
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reised and dalivered to the clrute of the first | more additional pairs of grooved or corru-

. -
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gated rolls ¢, (three pairs are shown,) the
grooves in which are of less pitch and depth
than those in the preceding rolls e, whereby a
further loosening of the lamine of mica 15 el-
¢ fected. Conveniently the grooves 1n the
rolls ¢ in this case may have a piteh of about
three-quarters of an-inch and a depth of
about half an inch, the rolls being pressed to-

gether either by gravity alone or by gravity
and springs b with sullicient foree to insure

10
that the mica plates in passing betweenthem
shall become bent to a considerable extent.
The partly loosened and opened mica plates

are again raised, as by an endless conveyer

n, Fig. 4, and allowed to Tall through a chute
0, Fig. 5, and between one or more further
pairs of grooved rolls % (three pairs are
shown,) that are pressed together and the

~ grooves in which are of about the same piteh

20 and depth as the grooves i the last preced-
- 1ing rtr'llls ¢/. The number of times the niea
plates are raised and allowed to fall between
pairs of corrugated rolls and the piteh and
depth of the grooves in such rolls can be va-

plates being dealt with, the object sought n
each case being to loosen or separate the lam-
ing or {lakes of mica to a considerable extent.
- The mica plates after being subjected to
the preliminary bending treatment above de-
scribed are then subjected to the flaking proc-
€88 Proper.
arc raised, as by an endiess conveyer p, Fig.
5, and caused to fall flatwise through an in-
35 clined chute ¢ into an inchined  chamber 7,
-~ (hereinafter called for distincetion the © flak-
ing-chamber,”’) wherein they are caught by

30

“and subjected to the action of a blast of ar,

that causes the loosened lumine of mica to

40 bhecomeseparated from each otherto a greater

or less extent and from. the lower end of

which the detached flakes of mica and the
portions of mica plates the lamine of which
arc only. partly separated from each other
Care discharged, through a suitable outlet s,
into a splitting and separating chamber {,
wherein the partiy-sphit mica plates undergo
a further splitting t’rLaL:nnnt. To effect the
Alaking operation, the upper end of the in-
50 |
- apipe u, to a deviee, such as a centrifugal or
“rotary fan or blower », wherehy air at a pres-
sure of, say, about half a pound to the square
Cinch is caused- to enter such chamber-and
55
plates falling into 1t as Lo separate the partly
opened or loosened lamina of mica from each
~other Lo a greater or less extent, and so pro-
duce the required flaked mien,
 The lower end.of the Haking-chumber »
may be provided with an enlurged eylin-
drical extension o from- one side of whiebh

6o

the mica-outlet opening « extends and in

which 15 mounted to rotate a cyvlinder »

1

65 the circumference of which s provided with

ried to suit the particular quality of the mica .

For this purpose the said plates:

clined flaking-chamber 7 1s connected, .as by

impinge inosuch o manner upon thesmics,

332,494

foneitudinally - arranged vanes or blades y,
aoainst which the blast of alr passing through
the flaking-chamber » acts. The eyhnder s
thereby caused to rotate in the direction indi-
cated by the arrow and carry the more of fess

opened mica plates and the separated lamna

of miea around between it and the wail of the

eviindrical- extension w and deliver them to

the outlet s, whenee - they fall into the sphit-

ting and separatig {:iiz‘s,’mhﬂnr { i}{zif}ﬂ-”} tie
satd mica plates and lamima in thelr passage

through the space 2z hetweeh the rotary cyhn-
der « and ceylindrical extension w being pre-
sented edgewise to the blast of air, whereby
the diviston of the plates mto lamine or
flukes 1s faciiitated.

The splittine and separating chamber ¢,
into which the more or less flaked materiad
falls, s made
is divided into front and resr compartiments
j and 2, respectively, by an intermeadiate ver-
tical wall or division 3, that serves as o balfle-
plate and 1s capuhde of being adjusted verti-
cally, us by weignted cords 4, shaft 5, and
handle 6, so as to form hetween its upper
edee 3% and the top of the chamber £ and be-

tween the two compartments 1 and 2 thereol
“an opening 7, the height and size of which

an be varied according to the fineness of the

mica flakes required. The more or. less

fiaked material i falling 1into the rear coms-
partment 1 of the sphiting and separating

chamber will be acted upon by the current of
aly passing through sucl chamber in sucn a
manner as to hecome further spht thereby

of comparativelylarge size and

75
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and so that the lighter portions of the mica -

Jaminw or flakes will be carried forward by

the air-current and delivered over the bafile-

plate 3 into the front-compartment 2, where-

in they will be collectad, while the heavier

picces of imperfectly -separated laming or

flakes of mica will fall to the bottom of the

-rear compartment 1, from which they are re-

moved and returned to one or more addi-

tional sets of corrugated rolls 1o be further
subjected to an opening or loosening treat-

ment. By inereasing the height of the bal-

fle-nlate 3 the degree of fineness of the mica

finkes obtained will be increased, while hy re-
ducing the height of the said baifle-plate a
coarser quality of miea flakes will be ob-
tained.  To facilitate the removal of the im-
perfectiy-divided material from the rear ecom-
partment 1 of the ehamber {, the rear wall 8
of such compartment may, as shown, be
made concave and slope downward toward a
traverse - conveyer 9, arranged adijacent to
the rear side of the bafile-plate 3, so that the
said mmpertectly -divided “material will fall

upon such conveyer and be automatically

removed  either dontinuousty or intermit-
tently, as may be desired. o B

The tront compartment 2 of the chamber
s provided at the top with an outlet cov-
ered with a sereen 10, that will permit of the

J
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g&ssage of the du&,t-la,den air &Hd very small | ing- _chamber » and sphtmng and S?pamtmfr

 flakes, but will prevent the escape of the
- larger flakes, which will become deposited in
" the bottom of the said front c(}mpartment
The dust-laden air, with the smali flakes
mica, may be pasbed through a Spttlmﬂ'-ch&m-
- der or be delivered into an open sp&ce wher

the particles of finely-divided mica and sm a,ii ,

flakes carried forward out of the separating-

chamber by the air-current can be collected.

The larger flakes, collected in the front com-
artment 1, 111&}7, when desired, be crimped
v passing them between & pmr (}f CTIMPInG-
rollers
Appar tus for camrymw {)ut ‘the manufac-
ture of flake mica in the manmner hereinbe-
fore described can be constructed and ai-
ranged In variousways. Inthe arrangement
shown in Fig, 6 there are two inclined ways b,
like that shown in Fig. 1, up each of which a
~ wagon. g, loaded with the dried mica piates,
can be smtably hauled, as by the cord- anda
pulley tackie ¢, and near the top and to one
side of which-is or may be arranged a dump-
ing-platferm or latemlly—armnﬁed chute, on
or imto which the mica plates can be deliv-
ered.or directed toward the upper end of the

downwardly and forwardly extendmg chute

d of the por twn of the apparatus shown sep-
aretely in ffig. 2, and near the lower end of

which chute is the first set of corrugated rolls

¢, through which the mica lates from the
wagons ¢ are allowed to fal i) by gravity, o
the mica plates may be feed by hand ﬁ‘{}’ﬂl
‘the wagons to the chute d.  Traveling below
the lowest pair of these rolls ¢ is the upwardly

and forwardly inclined endless conveyer L,

};rowded with transverse siats or ploietuom
by which the partly bent and opened mica

platgb are carried upward and forward and

Gelivered unto ) tmnwelbelvﬂarmﬁged COMN-
veyer 12, which travels toward the top of the

‘rearward y and downwardly inclined chute m

- of the portion of the apparama shown sepa-
rately in Tig. 4, and near the }owez' portion of
Whmh cliite is the second set of cor mfra,tt,d
rplls ¢/, Traveling below the sets of rolls ¢’ is
anotherupwardly amd forwardlyinclined end-
less conveyer n, pmwded with transverse
slats -or- pI‘(JI(‘LtHJI}b n”, by which the mica
plat% after passing th rmwh the second set of

‘rolls ¢ are carried forward and u pward and’

_d{lhvered into a doubly-inclined tr ansversely-

srranged chute 14, by which the material is

divided into two streams and deliversd i into
eacn of two backwardly and downwardly in-
{,,lme,d chutes o of aﬁppdratm of the kind shown
- separately in Fig. 5, provided near the lower
. portion with i'he third set of corrugated rolls

¢*. Trave ]mg below each of the third set of

- rolls ¢ isthe upwardly and forwardly inclined

-endless conveyer p, that delivers the opened

- and loesened mics plates into the hack-
wardly end downwardly inclined chute ¢, be-

chamber {, constructed and arranged as here-
inbefore described and ;}mwded with a fan v.
At the opposite side of and beyond the first

set of rolls e and conveyer £ 1s o duplicate set 7¢

of chutes with bending-rolls, conveyers, and
fiaking and separ: ating bhamb@‘h, comprising
the chute 7, with set of be ending-rolis I and
upwardly and forwardly inclined conveyer

7', delivering onto a doubly-inclined frans- yg

Vﬂrbely—a,rra,nged chute 14*‘" that delivers
mica plates falling Cm.to it in (Jip*m iite direc-

tions-into two chutes o, each of which is pro-

vided with a set of bendmg—mlis W and has

an upwa rdly and forward ly ﬂmimed conveyer 8o
{) , delivering into a chute ¢’ ot a laking-cham-

er &I‘I‘ﬁ.ﬂﬂ'ea ahove and 1o U(}Il?lﬁf‘tl(}ﬁ with a

splitting and separating chamber ¢, all of

.t 1858 parts b&uw similar to those of the 0ppn~ |
site o main set of chutes, bending-rolls, and 83

conveyers hereinbefore described. Extend-

ing transverseiy across the lower end of the~ .

rear compartment of each of the splitting and
separating chambers { {’ 1s 2 common endless
band or conveyer 9

moves in the dlI’GGb]GIl indicated by the arrow

‘and the outer end of which terminates above

the lower end of an upwardly and backwardly
inclined endless conveyer 16, that delivers
onto one end of a horizontal transversely-ar-
mngﬁd endless carrier or conveyer 17, the
otherend of which delivers, it mav be, thmuﬁn
a chute, onto oneend of o forwa rdly and up-

wardly inclined endless conve ver 18, that d@-—

livers into the upper part of the chute 7’ of

the duplicate set of bending and conveying

apparatus. By the arrangement described
the stream of 1nica plates Fed into the first
chute d are subjected to suceessive bending
1 opposite dire{)tuma i passing through the
several sets of rolls e ¢’ €%, being gmduallv ear-
ried forward and ﬁnaliv divided into two
streams that are delivered into the two flak-
ing and separating chambers r dnd ¢, where-
in the par‘tl v-opened plates are %phtﬁup more
O less 1nto ‘ﬂaﬁes, which are separated from
the heavier ple{-e% of imperiw v-split mica
and carried forward to the front compart-
ments of the chambers #.  "Lhe heavier pieces
of imperfectly-split mica arrested in the rear
compartments of the chambers ¢ ¢ fall onto
the transverse conveyer 9, by whmh theyare
conveyed to the exterior of the chambeis and
dehvewd onto the conveyer 16, so as to be

delivered by this conveyer and the CONvVeyers

17 and 18 to the chute m’ of the duplicate set -

of bending, conveying, and flaking and se
ratirig.apparatus, so as to be subjected to {I:1r~
ther tm&tment t‘ﬁewm

In some cases the tra *‘zu*&rﬁrhszf«,fmarrm*lma
endless conveyer 12 mav be repla (*ui h*r &
transversely-arranged doubiy-inclmed « iy te,
la]{e 14 u..rrang'ed to deliver into the w LS i

w' of the two sets of nending, (,,rmveymg

the upper.p ] nart of which 90-

T15

120

6¢ low the lowerend of Whmh is arranged a fiak- | ﬁang, and separating apparatus bevond the 1 3
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conveyer kb, so that (he stream of mica piates
dolivered v stieh convever fowidl be fll””d{‘h
m SHAIRE imtﬁ into two ST e s each of whie i
U aftarward be again divided by the eliates
E-f-a and 14 Into 1wo streams, each of waieh
';:rw-;wu' on to its own fHaking and! %s*pfmafmw
chamber £ or £, In this case the heavy
Bieees GF I?III” riee it—si}hi mica after removal
L

Arom the ehambers ¢4 may be subjee LM L0

£3

20

{3
LI

40
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Cdueting the mica }'Li.lc.n hetween said rolls,

it

furthertreatinent nseparateapparatus, The
width of the chutds and i"{}ﬂ‘”h}}{ﬁil{}l}']‘? "-i)“%
TRt CONVeyers mh}; as showi, be of sued 05
sively less width to suit Iw pr‘upmium 01

the original stream of mica plates passing

through them. -
In some cases inst tead of using corrugated
rolls rolis formed with proicctiond and corre-
sponding Spaces or recesses may be used for
e purpose ol
and opening and joosening the famina of
which they are composed. Thus, as shown
in Fie. 7, each roll mayv be formed with longi-
tudinal rows of teeth or ]}E'f‘;H' t1ons 20,
spaced apart arcund the roll with spaces 21

hetween i}lx wieoth op .}}T{}J[‘{i Lions in oach row.

The mica flakes produced in the manner
hereinbefore deseribed can be used for vari-
OS PUTTHISCS, They may Eld antageousty bHo

{IH“" N ihe Eilfillllf"t fllifl £3l Hoi-0 (}Iifllif‘tli1ff-

coverings, blocks, and slabs, aceording to the
subject-matier of ancther appieation Jor
Faetiors Patent filed | hy e of even date here-
with, Serind o, 77,084,
it w iii be ¢ frflr-m, that various changes can
boe made in the detatls ol
apparalus wi Hmm depurting from the scope
and spirit of myinvention soiong as the mode
nl GPeTHLION desceribed in the s ;.:{E(J;_zltz.*zl..inn OF
Lhe whiiw arrancement of partsshown in the
fi_;‘ﬂ‘—'wwrw s pres crved, | |
O imm s here presented to the m;]um'mi
et imJ of 1 m*m!m furmg Hake miea de-
am-t}m i the preceding specification but the
Lo ave all drawn to apparatus .fnlu]mwi to
11{3 out suel me
be made in another a >|;ls{ ation,
‘ﬁ hat T claim is-- |
- Apparatus for the manufacture of flake
e from miea ;}]mm COMPrising one or
wore pairs of bending-rolls, nieans for con-

flaking - chamber provided with an inlet-
chute inclined tothe feneth of satd chamber,
nreans for cenveying loosened and partiy-
opencd intea plates from said rolls and intro-
ducing them into sand mehned chute and
flnkine-chambor, means for foreing a blast of
air into said flaking-chamber, and sphitting
and separaling chamber in communication
\*.1‘11*1 st Halk mg—uha;nmm.

. In wpparatus for th
ko mica frony mica plates, the combination
with means for separating {he laminwe of the
mita, of o Hakmmg-chamber having an nlet
for ].‘#{];Iblﬂ loosened and opened mica pintes,

=

-::-Imirmtl{}tl ol my |

thod, elanms for whieh will

the manufacture of

—— —a Jprpe———————— L 1]

]

chamber and

from that which remains unﬂaked after

' 5 :t By 'I""a I-! ﬁ '
43 | S 58,484

| means for foreing a blagst ﬁi alrT into said flak-

ing-chamber, and splitting and separating
hLEﬂi:LT] n communication with said flaking-
} J‘ili")i*l. hizimmmfﬂlv as deseribed.

. Inapparatusforthe manufacture of fiake
mica from mica plates, the combination with
means for separating the lammss of ‘fh@ mica,
of a 'Elctl{mH—Lhﬂ.mhm means for mtrod il(‘}!ﬂﬂ"
1 Dlast of air into said Ha]umr-—r*hm nber, and &

splitting and separating {*Hdinbm mmpn Ny
mq; compartiments that are im communica-
tion with eufh other and with said {laking-
have a vertically-adjustable
wall . between them,
scribed for.the pmpuhe specified.

4. In an appal

J“

means for conveying ];:mi““ of mica irom one

'p*m of rolls to s rm‘fhv d,mi from the last pa

of the series to sald chamber, means for creat-
T hhs of air through said ¢ hamber] and
means for moving the pl vtes of mica through
said chamber with the edees of the 1aming
thereol ex posed directly to the action of said
Blast. . |

5. Inan ;L;);mr{ztm for the manufacture of
lake miea, the combination of means for
opening up and separating the laminz of
mica plates, a flaking-chamber, means for
creating a.blast of air through said chamber,
means for conveying the plates from said
separating  means o mnifl chamber, nd
means for conveying the plates tllli}uﬁ‘ﬂ saia
hamber with the separated edges oF their
laming exposed Lo the air-blast.

6. In

(falce mica, the combination of means for

substantially as de-

-

8_0

ratus for the manufacture of
flake nica, the combination of 2 plurality of

pairs of bending-rolls, a fLL]{in Ghmn’u&r?
weting upon the oien plates |

QO

| Rels

a1} dpf)i sratus for the manufacture of

opening up and separating the laminge of

mica plates, o flaking-chamber, means for
creating a blast of alr J}I‘(}ilfrh satid chaber,
means for conveying the p] ‘tes from said
separating means to said chamber, and a ro-
tary carrier adapted to receive said plates
and carry them through the -.._,.}'bmnb@r with

the separated edges of their laminae exposed
to H o air-blast. |

Anapparatus for reducing mica to flake

inrm comprising means for foos nu‘zmg thelami-
na of the mea, means for appiying a blast to

v | the mica after the laminge have heen loosened

to. separste the flakes, and means for au-
Lo vtically H{‘]hli‘&tlllﬂ’ the flaked material

the
hlast has been applied.

form comprising means for oosening the lama-
nze of the mica, means for applying a blast to
the mica after the laminge have been loosened

to separate the flakes, means for automatie-

ally separating the flaked material from that
wlm h remmains unflaked after the blast has

- been applied, and means for returning the

1111(..{1, which remains unflaked to the looaen—
ing HICALS,
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8. Anapparatus for redueing mica to il ake

125

130
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9. An a,ppa,ratﬁs for reducing mica to flake
form comprising means for bending of corru--
‘ating the sheets to loosehand open the lami-

.. 882.4904 - 5

nz, means for applying a blast to the mica
after. it has been opened to separate the
flakes, and means for, automatically separat-
~ ing the flaked material from that which re-

mains unflaked after the blast has been ap-

plied.

'10. An ‘a;pp_a,mtus for reduciﬁg mica to ;
flake form comprising means for bending or

- corrugating the sheets to loosen and open the

laminge, means for ap

plying a blast to the |

‘mica after it has been opened to separate the

flakes, means for automatically separating 15
the flaked material from that which remains
unflaked after the blast has been applied,
and means for returning the unflaked mate-
rial to the bending means. '

* In-testimony whereof I affix my signature 20
in presence of two witnesses. '

HENRY COLBECK MICHELL.

. Witnesses:

" ROBERT WATSOﬁ,
- C. A NEALE.

-~
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